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(71) We, National Research De- 
velopment Corporation, a British Cor- 
portion established by Statute of Kingsgate 
House, 66 — 7^, Viaoria Street, London, 

5 S.W.I., do hereby declare the invention for 
which we pray that a patent may be granted 
. to US) and the method by which it is to ht 
performed, to be partioilarly dcsscribed in 
and by the following statement: — 

10 This invention relates to a method of 
making fibre-zeinforced plastic articles. 

Aaxrding to one aspect of the invention 
there is provided a method of making a plas- 
ter article comprising mixing glass fibres widi 

15 an aqueous slurry of gypsum plaster to pro- 
duce a mixture in which the fibres are well 
dispersed, delivering the mixture to a mould 
either diu'iog or after mixing, and extract- 
ing water from the mixture to lower the water/ 

20 plaster ratio to a value approaching but not 
below the minimum required to hydrate the 
plaster. ^ 
According to another aspect of the inventicm 
a method of making a plaster article comprises 

25 impregnating a glass fibre mat with an aqueous 
slurry of gypsum plaster, transferring the im- 
pregnated mat to a mould and extracting water 
from the impregnated mate to lower the 
water/plaster ratio to a value approaching 

30 but not below the minimum required to hyd- 
rate the plaster. 

Two or more impregnated glass fibre macs 
may be superimposed and consolidated in the 
mould. 

35 The extracted water may be extracted from 
the mixture or the impregnated mat by suc- 
tion, centrifugal action or pressure, or by any 
suitable combination of these means. 
The invention can be used for making 

40 glass fibre reinforced gypsum plaster boards, 
mouldings or extrusions for constructional 
use, for example, in the manufacture of wall, 
floor, ceiling or roof structures, doors or cabi- 
nets. Such articles can be arranged to have 

45 good fireproof characteristics and high 



strength, particularly flexural strength and im- 
paa strength. 

The initial aqueous slurry of gypsum plas- 
ter, possessing a relatively high water/plaster 
ratio, ensures that the ^ass fibres are well 
dispersed therdn and/or well wetted to en- 
sure a good bond between the fibres and the 
plaster. The initial water/plaster ratio may 
be at least Mty parts by weight of water to 
a hundred parts by weight by plaster. 

FcNT The best results in terms of the strength 
of the artide, the water/plascer ratio after 
extraction of the water should be such that 
there is just enough water to hydrate the 
plaster. For example, for a hemihydrate gyp- 
sum plaster mix the lower water plaster ratio 
should be of the order of 18% which will re- 
sult in a plaster having a compressive dry 
strength of up to 10,000 p.s.i. 

To achieve these best results the extraction 
of excess water is preferably at least in part 
effected by pressing the article in the mould. 
Pressure of the ordfer of 400 lb. p.s.i. is pre- 
ferably employed. Using pressure to extract 
excess water has the added advantage that 
the article being moulded is consolidated. 

While, if desired for specific purposes, the 
glass fibres may be orientated in one direc- 
tion or another, for general purposes a random 
distribution gives good results. The glass fibre 
used is conveniently low-alkali boro-silicate 
(E glass) which is readily conunercially avail- 
able either in the form of roving, chopped 
strand^ or mat. Good results liavc been ob- 
tamed using fibres one to two inches in 
length. The amoimt of fibre employed is 
largely a matter of choice depending upon 
the strength required. It has been found, 
however, that if more than about 15% by 
weight of fibres is added the composite tends 
to become spongy and cannot be adequately 
consolidated. 

Plaster boards incorporating 10% by weight 
of glass fibre have been found to have bend- 
ing strengths (modulus of rupture) of 15,000 
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lb. p^.i. and impact strengths of 400 ia lb. 

One embodiment of the present mvention is 
furdicr described below with reference to the 
5 diagrammatic drawing accompanymg the. 1 ro- 
visional Specificadon, in which:— ; . 

Figure 1 shows apparatus for impregnating 
a glass fibre mat witli a fluid plaster mix and 
for removing some of the water from tlie mix, 

10 and ^ . 

Figure 2 ^ows a filter press for removing 
more water from the impregnated mat. 

Referring first to Figure 1, a vessel 1 con- 
tains a gypsum plaster mix 2 with a rela- 

15 tively hi§i watcr/plasier ratio. A suction box 
3 connected by an oudet tube 4 to a vacu^ 
pump (not sliown) has an open bottom located 
just below die surface- of the mix 2. A gnU 
5 ectends across the open bottom. 

20 A glass fibre mat 6 extends through the 
mbc 2 below the sucdon box 3. In opcraaoa, 
die mix 2 impregnates die mat 6 and some 
water is removed from the impregnating mix 
by suction. In a condnuous production pro- 

25 cess, die mat 6 may be drawn dirqugh the 
mix 2 on a permeable belt, or die ^cuon 
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box 3 may be replaced by a rotating pcrfor- 

The filter press shown in Figure 2 includes 
upper and loWer platens 7 widi grooves 8 m 30 
tfaeff opposed surfaces covered by filters 9. 
In use, the impregnated mat is locat^ be- 
tween the plat^ 7 which arc dien forced! 
towards one another to aPPjV P?«"^ " ™^ 
mat such that waier is expelled from the mat it 
and escapes dmn^ the filters 9 and grooves 

g 

* The f ollcwing is an example of die type 
of material diat can be produced by such a ^ 
process. . . , 

A mat of chopped E glass rovmgs, weigh- 
in*' Ik oz- per sq. ft. was impregnated on 
the suction box with a hemihydrate gypsum 
plaster mix having, a water/plaster raao ot 
1.0 by weight Three layers of dus impjcg- 45 
nated mat were consolidated on the filter 
press to a wato/plaster ratio of 0.23 i.e. 5 
per cent in excess of the amount required to 
hvdrate the plaster. 

The properties of tiiis board, m the dry 50 
state, were as follows: — 



Hiickness ^ 
Weight 

Glass fibre content 
Flexural strength 
Impact strength (Izod), greater 



than 



i bxch 

2.9 lb./sq.ft. 
10% of total weight 
8,700 -psl 
200 in Ib./m^ 



This material can be compared widi ^as- 
bestos cement whidi it somewhat resembles 
in its mediod of manufactore and m its pos- 

60 sible production in the form of sheets, pipes, 
moulded products and extrusions. 

In compari£5n with asbestos cement, it has 
the disadvantage that in common with all 
gypsum plaster products it can only be iisea 

65 where it is protected from the weather, smce 
gypsum is slightly soluble m water. How- 
ever, aldiough restricted to internal use it 
has many compensating advantages, namely: 
In manufaaure, there is very rapid develop- 

70 ment of strength and therefore no need for 
stockpiling. . , 

In use, die flexural strengdi is more than 
double that of asbestos cement, and the im- 
pact strengdi is greater by an order of magni- 

75 tudc. Asbestos cement shatters on i^npac^ 
but tiiis material suffers only slight localised 
damage. It is suitable for any type of decora- 
tive treatmem or surface coating, and has 
very good fire-resistance, since the gypsuni 

80 plaster contains a considerable proportion of 
combined water. . 

In order to make a plaster arucle m whicn 
glass fibres are dispersed rather than provided 



in die form of a mat, aldiough diey may be 
mixed with die initial aqueous slurry of gyp- S> 
sum plaster in any suitable manner, tor ex- 
ample, by stirring or agitating, a particularly 
useful mediod of mixing is simultaneously to 
spray the slurry and chopped rovin^^ ov^ the 
surface of a mould. When usmg this m^mg 90 
technique die mould is preferably m die form 
of a vacuum bed comprising for example 
a perforated steel plate covered widi a speaal 
high wet-strengdi paper, die excess water be- 

ing extraaed by suction from below. By this 
means it is possible to produce curved or 
folded shapes, or honeycomb structurei-w^^ch 
will aUow the material to be used for folded- - 
plate or stressed skin constructions. , 
" A suction of 12 lb./sq.ia has be^ found 100 
adequate to reraove-Tirfe"gxcess- water diough to 
achieve die mpst efficient dewatering antf also , 
better-rompaction of the composite it is neces- 
'sary'to subject die same to pressure of about 
400 lb./sq.in. , , ^t. • 

Details of a number of glass fibre rein- 
forced composites made by simultaneously 
spraying die fibres and an aqueous slurry on 
a mould as described above, and dieir pro- 
perries, are set out in the table below:— 110 
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by applying pressure to the mixture or die 
lipt^tBd material, as the ase may be, 

in the mould. . ^, - c • 

5 A method as daimed m Claim 5 m 
5 which a pressure ci the order of 400 Ib./sqan. 
is applied. . * 

6. A method as claimed in any one of tbc 
preceding claims in which the extracted water 
is at least ioitiaily extraaed by applying suc- 

10 tion to the mixture or the impregnated mat^ 
as "the case may be, in the mould, 

7. A metiiod as claimed in any one of 
the preceding daims in which the aqueous 
slurry of gypsum plaster comprises at le^ 

15 fifty parts by wei^t of water to a hundred 
pans by weigjit of plaster. 

8. A method as claimed in any one of the 
preceding daims in which , die glass fibre 
comprises iow-alkaH boro-silicate <E glass). 

20 9: A method as daimed in C3aim 1^ any 



of Claims 3—83 as dependant dicreon, m . 
whidi the glass fibre is in the form erf row- 
ing or chopped strand. 

10. A niethod as daimed m dama 9 m 
which the glass fibres are one to two mches 25 
in length. , . 

IL A mediod as daimed in claun 9 or 
10 in which up to 15% by weight of glass 
fibres is mixed with the aqueous slurry. 

IZ A mediod of making a high stre^th 30 
plaster artide substantially as herem described 
in die example, or with rderence to the 
drawing accompanying the Provisional Spea- 
fication, or the accompanying table. 

13 A plaster artide or composite produaa 35 

by the method daimed in any Mie of the 
pre^ding ^im. ^ ^^^^^ 

Chartered Patent Agent, 
Agent for die Applicants. 
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(71) We, DIPSOL CO., LTD., a Japanese 
body corporate, of 4, 3-chame, Kyobashi, 
Chuo-ku, Tokyo, Japan, do hcrdby dedaie 
die invention, for which we pray that a patent 
5 may be granted to us, and the method by 
which it is to be performed, to be particulariy 
described in and by the following gtatement:— 
This invention relates to alkalmc zinc 
electroplating bath for the deposition of brigjit 
10 zinc. ^ . ^ 

Various types of bnghtener addittves tor 
alkaline zinc electroplating process such as 
organic aldehyde cconpound combining with 
a substinienti a ketone compound, a hetero- 
15 cyclic compound, a sulfur organic compound 
and/or a water-soluble high molecular com- 
pound have been widely investigated. These 
brightener additives which have been devel- 
oped in the prior art are not satisfactory for 
20 use-in specific alkaline zinc electroplating 
badis such as zincate or cyanide baths, so 
far as workability and the plating of zinc 
at high current density are concerned. 

We found that these defects were removed 
25 by providing an aqueous alkaline zinc electro- 
plating batii for the deposition of bright 
zinc, the bath containing a water-soluble 
bri^tener prepared by reacting imidazole 
and/or at least one substituted imidazole with 
30 a quatecnizing agent comprising at least one 
organic compound which quatemizes nitrogen 
iu the imidazole or the substituted imida- 
zole(s) in the presence of water. 

The starting materials for the preparation 
35 of the brightener are dius imidazole and/or 
one or more substituted imidazoles such as 
1 - methylimidazole, 1 - ethylimidazole, 2 - 
metiiyliraidazolc, 1,5 - dimcthylimidazolc, 1 - 
ethyl - 2 - metfiylimidazole, 1 - oxymcthyl- 
40 imidazole and/or 1 - vinylimidazole, and suit- 
able quatemizing agents such as monochloro- 
acetic acid, benzyl chloride, chloroacetamide, 
3 - aminobcnzyl chloride, dichloroglycenne, 
methyl iodide, allyl chloride, dichloroethane 
45 and/or monoddoropropane. 

The brightener can be prepared by addmg 
at least one quatemizing agent to imidazole 
and/or at least one substituted imidazole m 



quantities ranging from one mole to 1.5 moles 
per mole 6t Ae imjdazolo(s) and then react- 
ing the materials for from OJ to 4 hours 
at from 40 to 100*C in the presence of such 
water quanthies that the reaction products 
are dissolved. The hri^tcner dius prepared 
is preferably added to zincate electrc^lating 
batiis m ratios of 0.1—3 g/1 (amsidcrcd as 
an anhydrous compound) or to zinc cyanide 
electrx^lating baths in ratios of 0.05—0.5 g/1 
(considered as an anhydrous compound). 

The zinc electrodeposited from such baths 
exhibits a considerably enhanced brightening 
efiEect and they are satisfactory for use at 
high current density and moreover no "bumf' 
deposit or pitting is found on the plated 
zinc. 

Brightener additives of the prior art herein- 
after disclosed can be added to a bath accord- 
ing to the invention, if desired. 

Having generally described tiiis invention, 
a further understanding can be obtained by 
reference to certain specific examples which 
are provided herein for purpose of illustration 
only and are not intended to be limiting 
unless otherwise specified. The Examples show 
the preparation of some bri^teners for baths 
according to the present invention and a 
bright zinc layer electrodeposited by each bath 
used containing one of the brightenera. 

Examples 

Imidazole or l-etiiylimidazole, bcnzylchlor- 
ide or monochloroacetic add and water were 
added at the following mixing ratios to a 
four-necked flask equipped witii a thermo- 
meter, a condenser, a stirrer and a scparatory 
funnel. 

Mixing Ratios 
No. 1 Imidazole ^-^ & 

Benzyl chloride 12.6 g 

Water g 

No. 2 Imidazole 6.8 g 

Monochloroacetic acid 9.5 g 
Water ^0-0 g 
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No. 3 



10 



IS 



l-ediyliiiiicUtzole 
Benzyl diloride 
Water 



8Jg 
12.6g 
10.0 g 



The minure was wanned to SCC for 1 
hour. The reaction products thus prepared 
were diluted to 100 g with water. 

The water solutions thus prepared were 
added at the various ratios to the zincatc 
electroplating bath and the zinc cyanide elec- 
troplating bath of which the composidons 
are shown as foUows: 

Batfa of medium cyanide concentiatiQn 
(M— CN) 



Zn 

NaCN 
NaOH 



20g/l 
40g/l 
«Og/l 



Bath of low cyanide concentration (I^— CN) 



Zn 

NaCNT 
NaOH 

Zincate bath (Z) 

Zn 

NaOH 



lOg/1 
12.5 g/l 
70g/l 



l»g/l 
120 g/l 



The dectroplating og zinc on sted was 
performed by passing an electric current at 
a balh temperature of 25'C 

The eiperunental results are shown in the 
following table. 
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The comparative examples in \^cfa one . 
kind (A or B) of brightener additive of tiie 
prior art was added to the. same alkaline 
electroplatiag baths in place of the brightener 

5 used according to the invention are shown 
together in the table. The brightener additive 
A is a 50% water solution of the reacdon 
.product of mediykmine and epidWorohydrin, 
and the brightener additive B is a 50% 

10 water solution of polyethylenetmine (polymer- 
ization degree, about 2000). 

Moreover, though the cases in which the 
brightener additive No. 2 or No. 3 was 
added in the electroplating bath L— CN, and 

15 the cases in which the bri^tener additive No. 
'1 or No. 3 was added in the electroplating 
bath M — CN were not shown in the above 
table;, the same superior results as could 
be seen from the cases of the electroplating 

20 bath Z were obmined in both cases. 

WHAT WE CLALM IS:— 

1. An aqueous alkaline zinc electroplating 
bath for the deposition of bright zinc, the 
badi containing a water-soluble brightener 

25 prepared by reacting imidazole and/or at least 
one substituted imfaazole wiSi a quatemizihg 
agent comprising at least one org?nic com- 
pound which quatemizes nitrogen in the imida- 
zole or the substituted imidaz61e(s) in the 

30 presence of water. 

2. A bath as claimed in claim 1, xht 
substituted imidazole(s) being selected from 
the group consisting of 1 - metfaylimidazole, 



1 - cthyhmidazole, 2 - methyhmidazole, 1,5 - 
dimethjiimidazole, 1 - ethyl - 2 - methylimid- 35 
azole, 1 - oxymed i y l i m i dazole, and 1 - vinyl- 
imidazole. 

3. A bath as daimed in daim 1 or 2, the 
quatemizing agent comprising at least one 
compound sdected horn the group consisting 40 
of monochloroacetic acid, benzyl chlodde, 
diloroacetamide^ 3 - amino - benzyl chloride, 
dichlorog^ycerine, mediyl iodide, all^ chlor- 
ide, didiloroethane, and monocfalompiopane. 

4. A bath as claimed in any of claims 1. 45 
to 3, the quatemizing agent having bem added 

to the imidazole and/or the substituted imida- 
zole(s) in quantities ranging from one mole 
to 1.5 moles per mole of die imidazola(s). 

5. A bath as claimed in daims I to 4, the 50 
imidazole and/or the substituted imidazdb(s) 
having been allowed to react with the quater- 
nizing agent at 40 to 100**C for 0.5 to 4 
hours in the presence of a quantity of water 
such that the reaction products are dissolved. 55 

6. A bath as daimed in any of daims fl 
to 5, being a zincate bath. 

7. A badi as daimed in daim 6, containing 
0.1 to 3 grams ci the brightener per litre. 

8. A bath as daimed in any of claims ^ 
1 to 5, being a cyanide bath. 

9. A bath as daimed m daim 8, containing 
0.05 to 0.5 grams of dieb idghtener per litre. 

10. A bath as daimed in daim 1, substan- 
tially as described herein. 

MARKS & CLERK, 
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